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[bookmark: _Toc28899348]Introduction 
Originally founded in Sweden, Stockholm products are a leading industrial gas company, gained a strong brand image as a supplier of liquid oxygen to health care markets and carbon dioxide to the drink and beverage industry, according to the case study. The strength of Stockholm products lies in its extensive research and development activities. With a strong research and development (R&D) power, the company has suppressed its 80 years glorious business experience. The company is run by 32000 skilled and talented employees in 70 different countries across the world. However, the company has planned to invest 10% of its budget in the teeth whitening project. 
As a part of the plasma cleaning project, the company has formed a team. Important people in this team presented their findings to justify the viability of the business opportunity. For example; the R&D project leader presented that the teeth whitening product is feasible to launch in the market. Considering this case study, the report sheds light on analyzing and assessing key aspects and theories of entrepreneurial creativity and innovation. 
The report is involved in analyzing and assessing key theories and models of innovation to justify the arguments about teeth whitening project. It will begin by analyzing the innovation approach of Stockholm. To do this, it will apply the notion of Schumpeter theory of innovation, and the concept of open and closed innovation. Then, the report will analyze the role of the product development team drawing upon individual and organizational experience. Teeth whitening project will be critically evaluated by applying the main propositions of open and closed innovation. A model of open innovation would be recommended for the teeth whitening project. By considering the financial benefits, sustainability, and possible limitations, the study would suggest that the company needs to invest 10 million pounds for the project.

[bookmark: _Toc28899349]Stockholm Gases approach to innovation 
The term ‘innovation’ is widely contested by critics and academicians, and thus, there is a lack of a common definition of innovation. Dawson & Andripolous (2014) define innovation as the use of original and unusual ideas, experiences, and processes to create an imaginative solution. Linking with creativity, innovation is defined as the use of creative ideas, knowledge, and experience. However, innovation adds positive value for business and society because innovative products and processes would change the lives of people around the world.
Stockholm Gases is a well-known brand for its R&D power, driven by innovation. The main aim of this company is to launch a new and innovative product to market. Thus, the company has attempted to enter into teeth whitening market. The decision to enter into this unique market segment is really outstanding for the company.  Cropley et al., (2011) claimed that the first and foremost task of bringing innovation is to identify the market gap or industry opportunity. When a company successfully addresses the market gap, it would gain a competitive advantage. 
According to the stage-gate model of innovation, the first phase of innovation is to critically analyze and assess internal and external business environments with a focus on generating ideas. Dawson & Andripolous (2014) claimed that idea can come from nature, business experience, object, and others. The result of research by Cropley et al., (2011) showed the majority of business ideas come from industry or business experience. Critics often disagreed with this idea and stated that innovative and creative ideas come from hard-working and passion as well as acumen knowledge in a certain are. In contrast, Dawson & Andripolous (2014) found that expertise, critical thinking, and motivation are three important factors that drive creativity and innovation in business. 
As illustrated by the stage-gate model of innovation, business tends to develop the prototype of products based on creative ideas, found in the first phase of the stage-gate model. In this phase, business firms conduct a long hour experiment to justify the feasibility and validity of the idea. For example; Michael Glass, the R&D project leader conducted an experiment on pig teeth and found that discolored yellow teeth changed to a shade of white. 
According to Schumpeter theory of innovation, it is creative destruction that creates the process of economic development. Stockholm is an industrial gas company with 32000 employees and strong research and development. The major strength of the company is its research and development. This means that the company focuses on in-house research and development. According to Drucker (2014), companies that apply the closed model of innovation is more likely to strengthen in-house expertise. On the other hand, the differentiation strategy says that companies with differentiation strategy have access to scientific research. In this case, the innovative approach of the company would be regarded as a closed innovation rather than an open innovation.
As stated by the case study, the company has excellent research and development teams working with the product development team, marketing team, and licensing team. A unique collaboration of functional units helps the company gain organizational strength and capability. Research by Proctor (2014) found that a unique and differentiated brand is more likely to strengthen the internal communication system.
The company has adequate financial resources to invest in research and development. Organizational activities should be underpinned by research and development according to Azirmai et al., (2011). For example, segmentation should be underpinned by research and development. 
According to the five stage-gate models of innovation, the company is now in the idea screening stage which involves generating the idea for gaining sustainability (Sahut & Peris, 2014). On the other hand, Schumpeter theory of innovation says that a company is required to create a process of generating sustainable competitive advantage (Witt, 2016). There are two types of innovation including incremental and radical innovation. The company focuses on incremental innovation rather than radical innovation because it focuses on experiential learning and incremental development. According to the Uppsala model of innovation, companies that focus on experiential learning and incremental development are more likely to gain a competitive advantage. However, the approach has been criticized by the new international venture theory.
As an international firm, Stockholm operates in more than 70 countries. Research by Chernev (2018) found that international companies should follow incremental and experiential development. On the other hand, the new international venture theory says that in today's’ dynamic business landscape, it is really difficult to follow incremental development. Drawing upon the case of Google, Galindo & Mendez (2013) argued that radical innovation is closely linked to entrepreneurship. The fact is that entrepreneurs are more likely to show their charismatic power and radical approach to creating a new business model and approach.
According to Schumpeter theory, innovation is closely linked to entrepreneurship because entrepreneurs are more likely to change the lives of people through bringing breakthrough innovation (Ziemnowicz, 2013). Therefore, the innovative approach of Stockholm would be underpinned by Schumpeter's theory of innovation because the company follows a creative approach to changing economic development.
Overall, the innovative approach of Stockholm would be defined as a process of creating the new market condition. The reason is that innovation enables the company to create a new market condition that destroys the old. The development of teeth whitening product or plasma technology would allow the company to create a new market condition that would enable to destroy the old toothpaste market.
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[bookmark: _Toc28899351]Product development manager: Bernard Being
Of many concerned members in the teeth whitening project, the study has chosen Bernard Being, the product development manager, to analyze his role. According to Burke (2013), each and every project member has certain roles to make a project successful one. The main reason for selecting the role of product development manager is that he shapes the process of creating destructive innovation according to Schumpeter's theory. The theory says that creative destruction is key to change the process of economic development (Ziemnowicz, 2013). The produce development manager would create a commodity by name teeth whitening product that would enable Stockholm to increase its market share and profitability. 
According to the case study, Bernard Bing, the product development manager, presented several interesting insights, really essential to turn the vision of teeth whitening process into reality. For example, he justified that there is a strong opportunity to increase market share by launching teeth whitening product but the established competitors may outperform new innovation with their strong organizational resources, capabilities, and market position. For evidence, Colgate, and P&G have a strong position in the market and therefore, Stockholm must need to prove why people would buy their products (Belz, 2013). 
The product development manager answered why people would buy a new teeth whitening project. First of all, averting tooth decay in the market is not adequate to satisfy customers demand. The product would contain several unique selling points including fresher breath, healthier gums, and whiter teeth. According to Proctor (2014), customers are more likely to purchase better quality products at a lower price. The new products would maximize customer value but the cost of production may increase the price of products, which would change customer taste and demand to low-cost producers. On the other hand, new product launch incurs heavy marketing costs because customers are now aware of the new product (Wilson & Gilligan, 2012). To gain customer trust and confidence, the company must incur an additional cost. In this setting, the licensing manager presented that licensing technology, more especially plasma technology would enable the company to exit at this stage without any further additional cost and guarantee revenue
In order to win over market competition, the product development manager recommended to come up with licensing technology because competitors are searching for acquiring a unique technology. This would enable the company to gain a competitive advantage. According to resource-based view theory, strengthening internal resources and capabilities is key to gain sustainable competitive advantage (Chernev, 2018). In this case, plasma technology or licensing technology would enable Stockholm to gain a competitive advantage.
[bookmark: _Toc28899352]The role of product development manager in teeth whitening project 
According to Burke (2013), a project is a combination of different sub-projects that are required to be accomplished by different people to gain a given set of objectives. In this case, the product development manager plays a vital role to accomplish the key objectives of the project. For example, the product development manager works as a valuable part of the teeth whitening project or plasma cleaning project (Proctor, 2014).
Typically, every project member plays a unique role and responsibilities. The main job of the product development manager is to create a marketable product that is commercially viable. In addition to developing a project, product development manager works to justify the commercial success and profitability of the given product (Marmier et al., 2013). For evidence, Bernard showed the commercial viability of the product. He also showed that he found a gap in the market for an effective simple teeth whitening product but he was scared about the commercial success of the product due to the competitive dynamic landscape in the market. By considering the market status, he also found an alternative way to grasp the opportunity, which is licensing technology.
The product development manager is mainly responsible for leading a product development team and coordinates their activities (Chernev, 2018). The product development team has separate individual contributions. The team found some interesting facts and figures and communicated them to the research and development team. According to Adler et al., (2016), one of the main roles of the product development team is to create a product prototype and pilot to make a commercially viable product. To do this, the product development team does a lot of activities ranging from experimenting to creating a final product prototype. 
A strong liaison between the product development team and other functional units such as research and development, marketing, and licensing increases project performance, as found by Proctor (2014). Overall, the product development team in teeth whitening project did a brilliant job of defining the commercial success and future opportunity of teeth whitening products.
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Knowledge is defined as a combination of experience, skill, competence, and learning that enables an individual to resolve complex problems, and therefore, knowledge never goes end (Piperopoulos, 2016). The product development manager has a sound knowledge of the principles of developing a product. The technical knowledge of product development manager involves product engineering, product development, product testing, production, etc. On the other hand, product development manager needs to acquire a set of sound soft skills, including decision making, problem-solving, communication skill, team working skill, people-focused skill, etc (Marmier et al., 2013). This might because of leading a top product development team, which is a source of gaining competitive advantage.
In terms of organizational knowledge, a product development manager should have sound knowledge and ideas about organizational policy, culture, and future agenda. He needs to satisfy CEO needs and therefore, having a sound knowledge about organizational objectives is key to accomplish objectives. Research by Wilson & Gilligan (2012) found that product development managers should create a brad picture of product development, and then, communicate the vision with team members. This helps gain a specific set of objectives. Overall, the product development manager plays an active role to give ideas of future products that help a company win over the competition. Creating a top team of product development is another important role in the product development manager.
Overall, the product development manager involves planning, organizing, leading, controlling, and manipulating a certain type of resources and capabilities that help accomplish objectives associated with product development. The product development team must comply with organizational agenda, business strategy, and future organizational direction set by the CEO and board of directors.
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Open model of innovation 
The job of innovation has not been changed since the dawn of time. Rather, the context, such as organizational culture, sector, and economy has been changed over time to time. There is a strong liaison between economic development and innovation (Galindo & Mendez, 2013). By incorporating economic development, Schumpeter defined innovation as creative destruction that shapes the process of economic development (Ziemnowicz, 2013). The term ‘creative destruction’ has been emphasized by the pioneer of innovation theory. The theorists believed that creative construction is required to happen in the process of economic development (Wagner, 2017). He divided innovation into five important categories, including new commodities, new technologies, and methods of organization, production, and market. 
[image: ]
Figure 1 Open model of innovation (Adler et al., 2016). 
According to Schumpeter, the teeth whitening project would be regarded as creative destruction that would change the teeth whitening product market by bringing any form of innovation (Witt, 2016). According to the case study, the teeth whitening project team has explored different alternatives associated with teeth whitening project. For example, the R&D team conducted an experiment on pig’s teeth and found positive results. By exposing to the plasma, the R&D team had seen that the teeth whitening product would bring some dramatic change. On the other hand, the product development manager identified a market gap for a simple teeth whitening product (Adler et al., 2016). Similarly, the licensing manager found an opportunity for licensing technology. Moreover, the marketing manager identified the opportunity of offering a handheld small plasma toothbrush in the market.
According to Schumpeter's theory, Stockholm needs to ensure creative destruction to change the process of economic development in the market (Kaya, 2015). This means that the company can apply such a form of innovation that would maximize commercial advantage. There is a strong liaison between the teeth whitening project and the Schumpeter theory of open innovation. 
The stage gate model of innovation is a classic example of open innovation because it incorporates both firm and external parties in a single framework (Audrestch et al., 2011). According to this model, the teeth whitening project would be completed with the help of external parties and firms’ capabilities 
[bookmark: _Toc28899355]Closed model of innovation
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Figure 2 Closed model of innovation (Source: Holmes, 2016). 
According to Holmes (2016), the close-ended model of innovation is based on in-house research and development. Organizations with extensive research and development capacity adopt close-ended innovation. The aforementioned figure is an example of the close-ended innovation model, developed by Dasher at Stanford University in 2009. The model showcases that the research project is undertaken by an in-house research and development team.
In the case of a close-ended innovation model, organizations are more likely to rely on in-house expertise. For example, Stockholm has conducted in-house research and development to identify the potential of plasma technology and teeth whitening project. According to Crumpton (2012), research is a scientific approach to resolving the research problem. The market research conducted by the product development team of Stockholm found that there is a market gap of whitening products. The launch of a unique and value-added product would enable the company to gain a competitive advantage. However, the launch of a product may create the probability of copying and imitation. To win over competition, the company is required to license the technology.
There are several limitations of close-ended innovation that encourages a firm to embrace open-ended innovation model. For example, open innovation allows a firm to understand the market opportunity because it is a source of generating a lot of ideas and knowledge that contributes to gaining a competitive advantage. Microsoft is an example of open-ended innovation model (Audretsch & Link (2012).
In comparison with open innovation, closed innovation allows an organization to gain economies of scale and competitive advantage. For example, supply chain management, human resource management, procurement, and logistics are several areas of closed innovation. According to Malerba (2010), closed innovation allows a firm to strengthen organizational resources and capabilities. 
In-house innovation or closed innovation does not allow outside parties. On the other hand, open innovation seeks knowledge from both inside and outside the company (Audretsch et al., (2011). Buy technology license, and purchase of the entire company, as well as a joint development, are activities of open innovation.  
Stockholm has identified the opportunity of plasma technology. The development of plasma technology would enable the company to maximize its market share and profitability. However, to do this, the company is required to apply closed innovation dominated by R&D experts. By inventing new technology, the company can sell it to other parties for massive production and development.
The application of closed innovation would enable Stockholm to strengthen organizational resources and capabilities.
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The study suggests applying open innovation to Stockholm. As a part of innovation, the 5 stage-gate models of innovation is required to apply. The model enables a company to turn vision into reality by following a systematic and methodical process (Wagner, 2017).
The first stage of this model of innovation is idea screening. According to the case study, Stockholm Company is now in the initial stage of scoping. The company has asked the research and development department to present key findings. The product development team, marketing, and licensing team have generated alternative ideas for generating new teeth whitening product (Adler et al., (2016).
The second stage of this model includes business case and planning. In this stage, the company is required to fix decisions about future intentions (Azirmai et al., 2011). For example, if the company intends to develop new plasma technology, it needs to create a broad picture of implementation. In this case, the company can be communicated with an outside party to turn the vision into reality. 
In the development stage, the company can share core requirements of product development to an outside party (Drucker, 2014). It would enable the company to reduce production costs and increase business profitability. After product development, it is essential to test the commercial viability of the project. Piloting is an important way of testing the commercial viability of a project. If the results of pilot testing are positive, the company can launch the final product.
Overall, the five stage-gate models of innovation would enable the company to gain a competitive advantage because it is a justified model of innovation. In addition, it is a methodical and systematic process of new product development that reduces risk and maximizes benefit.
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According to Malerba (2010), the main objectives of a business involve increasing market share, profitability, revenue, and growth in a sustainable manner. Attaining business objectives is not as easy as it might first seem. Rather, a business needs to do a lot of activities ranged from value chain configuration to management control.
Prior to investing GBP10million, the Munich Gases is required to set strategic business objectives. New product development is a part of the growth objective, according to Ansoff Matrix (Chernev, 2018). It allows a firm to gain customer trust and increase productivity. On the other hand, a unique and value-added product may obsolete with the advancement of new products and technology (Proctor, 2014). According to the product development manager, Colgate and Proctor & Gambler are leading players in the teeth whitening market. However, the company has a unique selling point of offering additional benefits beyond just averting tooth decay. 
New product development incurs cost ranged from product development to marketing cost (Wilson & Gilligan, 2012). In this case, it is required to ensure whether the company had adequate cash to invest in new product development. According to the case study, the company has an R&D budget of 100million. This means that funding is not a big problem because it has an adequate fund to invest in the project. 
According to Marmier et al., (2013), cost-benefit analysis is an important part of the new product development project. The research found that customers are more likely to pay for unique and value-added products. For example, customers wait to purchase the iPhone without considering what money is paid for them. This might be because of the uniqueness and strong brand image of the iPhone. In this case, the teeth whitening product is new in the market, and therefore, the company needs to raise awareness. Research by Chernev (2018) found that unique and value-added products may not gain success if proper marketing is not approached. This means that the company is required to conduct a top-notch marketing approach, which would enable to educate, pursue, and compel customers. 
Profit and cost are two interrelated terms closely associated with the new product development project. In this case, the company is required to consider the cost of a new product development project. Research by Burke (2013) found that the commercial success of a project is justified with its cost and benefit. If the company invests 10million in the teeth whitening project, it would generate more money than investment because there is a gap in the market. By addressing this gap, the company would be able to increase its market share and profitability. 
The commercial success of a company is affected by copying and imitation. To prevent imitation and copy, the company needs to obtain licensing (Crumpton, 2012). Licensing helps a company protect from imitation. 
The investment of 10million pound would enable Stockholm to gain new market share and profitability. On the other hand, it can raise several risks. For example, the failure to devise an effective business model would impose threats on gaining commercial success. Customer is an integral part of business model. The company needs to clarify their target customer group. In this case, the study suggests that end use should be prime customer group of the company rather than dentists because of large market size. Moreover, the company needs to justify its future intentions.
The new product development project would enable the company to increase its financial position. For example, it would enable the company to increase its 3% sales revenue growth. On the other hand, the increase in share price would allow Stockholm to satisfy shareholder demand. According to Sahut & Peris (2014), one of the main responsibilities of a business is to maximize shareholder demand and need. The fulfillment of shareholder satisfaction would increase the brand image and competitive position of the company. 
Overall, the company needs to invest in teeth whitening project because the benefits of the project would exceed its cost. It would also enable the company to increase key performance indicators including operating profit, net revenue, earnings per share, and profitability. Moreover, the study suggests applying open innovation because it would decrease the cost of production and maximize competitive advantage. 

[bookmark: _Toc28899359]Conclusion
In conclusion, the main purpose of the report was to analyze and assess key theories and models of innovation to justify the arguments about teeth whitening project. The report found that the innovative approach of Stockholm would be defined as a process of creating the new market condition. The reason is that innovation enables the company to create a new market condition that destroys the old. The development of teeth whitening product or plasma technology would allow the company to create a new market condition that would enable to destroy the old toothpaste market. The application of closed innovation would enable Stockholm to strengthen organizational resources and capabilities. Product development manager involves planning, organizing, leading, controlling, and manipulating a certain type of resources and capabilities that help accomplish objectives associated with product development. The product development team must comply with the organizational agenda, business strategy, and future organizational direction set by the CEO and board of directors.
The five stage-gate models of innovation would enable the company to gain a competitive advantage because it is a justified model of innovation. In addition, it is a methodical and systematic process of new product development that reduces risk and maximizes benefit.
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